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(57) Abstract: The invention provides compounds of formula I (I) wherein R*, R^ 
R3, R* and R* are as defined in the description, and the preparation tiiereof . The com- 
pounds of formula I are useful as pharmaceuticals. 



(I) 
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Pyridine derivatives 



The present invention relates to novel p^dine derivatives, to processes for their production, 
their use as phannaceuticals and to pharrnaceutlcal compositions comprising them. 

More partlculariy the present invention provides a compound of fonmula I 




wherein 

R' and together are -I^H-C(SRVN-C(0)-, -NR''-C(R^=N-C(0)-, -N=C(SR^-NR'''-C(0K - 
NR"-X-NR'2C(0)-, -NH-X-NH-. -NH-X-N=C(R'^, -NH-X-NH-CHr. -N=Z-NH-, -N=2-NH- 
CHr, -N=Z-NH-C(0)- and -N=Z-N=C(R^'')-, wherein X is C(0). C(S) or C(0)-C(0); Z is N 
or CR'^ R* is Ci-C4all<yl; R' and R" are each independently hydrogen, CrC4allcyl, C3- 
Cscydoalkyl or forni together with the adjacent atoms a 5 or 6 membered heterocyclic 
ring; R' and R" together are Ci-C4allcylene; R" is hydrogen; Ci-C4all<yi; Ci-C4alkyl 
substituted by C(0)0C,-C4all<yI; or phenyl subslituteH by Ci-C4alkyl; R^^ is hydrogen, 
NH2; Ci-C4alRyl; or phenyl substituted by Ci-C4alkyl; r" is hydrogen, halogen, Nl-fe or 
Ci-C4alkoxy; r" is hydrogen, hydroxy, halogen, NH2, C,-C4alkyl or C,-C4alkoxy; and R" 
is hydrogen, halogen. Ci-C4alkyl, CrC4alkoxy or SCH2C(0)OC(CH3)8; 

R^ is hydrogen; OH; CN; Ci-Ce&lkyI; phenyl; or C(0)0C,-C4alkyl; 

R* is hydrogen; halogen; NH2; CN; Ci-CsalkyI; Ct-CsalkyI substituted by OH; phenyl; 
phenyl substituted by OH, halogen. Ci-CsalkyI, Ci-CehaloalkyI or Ci-Cealkoxy; benzyl; 

. benzoyl substituted by OH; or C{0)0Ci-C6alkyl; 5 or 6 membered aromatic or aliphatic 
heterocyclic ring; 

is hydrogen; OH; NH2; halogen; Ci-GealkyI; Gi-OealkyI substituted by halobenzyl; 

OrCetq'cloalkyI; phenyl; pyridinyl; NHCi-C4alkyl; or N=CHN(Ci-C4alkyl)2; 
vAVn the proviso tiiat compounds of fomiula I are not pyrido[3;2-d]pyrimldine-2,4(1 H,3H)- 

dlone and 6-chloro-2-methyl-4-oxo-pyridoI3,2-d]pyrimldine; 
in free base or add addition salt forni. 



Compounds of the invention exist In free or salt, e.g. acM or base addition salt forni. The 
invention is to be understood as including the compounds of formula I in free as well as In 
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salt form, e.g. as trifluoroacetate or hydrochloride salt. Suitable pharmaoeutioally acceptable 
acid addition salts for pharmaceutical use in accordance with the invention include in 
particular the hydrochloride salt 

More particular examples for and include -NR"C(0)NR^^C(0)-, -NHC(S)NHC(0)-, - 
NH-C(0)-NH-, -NH-C(S)-NH-, •NH-C(0)-C(0)-NH-, -NH-C(0)-N=C(CI)-, -NH-C(O)- 
N=C(0CH3)-, -NH-C(0)-N=C(NH2)-. -NH-C(0)-N=CH-, -NH-C(0)-NH-CH2-, -NH-C(SCH3)=N. 
C(Oh -N=CH-NH-, -N=:N^NH-, -N=CH-NH-CHr, -N=C[SCH2C(0)OC{CH3)3]-NH-C(0)-, - 
N=CH-NH-C(Oh -N=C(CI)-NH-C(0)-. -N=C(NH2)-NH-C(0)., -N=C(CH3)-NH-C(0)-, "N=C(C1). 
N=C(CI)., •N=C(CI)-N=C(NH2)-, -N=C(OCH3)-N=C(OCH3)-, -N*C(OCH3)-N=C(NH2)-, -Ns^CH- 

lsr=C(NH2)^-N=rCH.N=CH., ^0^7?"^^^^ ^nd ^'^1^~!&^V • 

A 5 or 6 membered aromatic or aliphatic heterocyclic ring for R^ may be e.g. but not limited 
to thiophenyl, f uryl, imidazolyl, pyridlnyl, pyrimidinyl, pyrroiidinyl, piperidinyl, piperizinyi and 
derivatives thereof (e.g. Ci-C4alkyl, 0CiOC4alkyl, halogenyl, etc.). 

Allcyl groups In the compounds of fonnula I may.be branched or straight chain. 

In fomfiula I the following significances are prefen^d independently, coliectrvely or in any 
combination or sub-combination: 

(a) R^ and R^ together are a divalent group -NHC{0)NHC(0)- or -NHC(S)NHC(0)-; 

(b) R^ Is hydrogen; 

(c) R"^ is phenyl; phenyl substituted by OH. halogen, e.g. chloride, fluoride, Ci-Ceallqrl, Cr 

Cehaloalkyl or CrCealkoxy; and 

(d) R® is branched or un-branched Ct-Ceallcyi, e.g. isopropyl, tert. butyl or Cg-CeQ^cioallcyl. 

Most pref en-ed are compounds of fomnula i wherein R^ and R^ together are -NH-C(S)-NH- 
C(0)-; R^ is hydrogen; R^ is phenyl; or phenyl substituted by halogen, Ci-C4allqri, Cr 
C4haloalky! or CrC4allcoxy; and R^ is Ci-C4alkyi; or CrCecycloailQrI. 



The invention also provides a process for the production of a compound of formula I 
comprising the step of 
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reacting a compound of formula II 




(II) 



wherein R^. and R^ have the ahovA mftanlnne- 

" " 9^9 



with a compound of formula IH 




(III) 



wherein R^ and R^ have the above meanings; 

and recovering the obtained compound, In free base or in acid addition salt form. 

Compounds of formula I resulting from the above process may be further derivatised, e.g. 
by reacting a compound of fomiula I' wherein R^ R^ and"R^ have the above meanings and 
R^ and R^ together are a group ^M=C{OH)-N=C(OH)- with, e.g. phosphorous oxychloride to 
give a compound of fomnula I wherein R^ R"^ and R^ have the above meanings and R^ and 
R^ together are a group -N=C(R^*^)-N=C(R^^)- wherein R'^' is CI and R^^ is OH or wherein 
R^^' and fC^ are CI. TTiese two compounds may be further derivatised by standard ' 
procedures to give compounds of fomiula I wherein R^, R"* and R^ have the above 
meanings and R^ and R^ together are a group --N=C(R^^-N=C(R^ ^ wherein R^^ and R^® 
have the above meanings. 

Compounds of fonmula I wherein R^ R^ and R^ have the above meanings and R^ and R^ 

together are a group -N==C(CI)-N=:C(CI)- may be reacted with hydrogen under standard 
oonditfons to give compounds of fomrjula I wherein R^ R^ and R® have the above meanings 
and R^ and R^ together are a group -N=CH-NH-CHr. 

In general, the reactions may be cam'ed out in accordance with standard procedures. However, 
the yield to obt^n compounds of fonnula I is Improved by minimizing the hydrolysis of the 
enamlne back to ketone, e.g. to 1-(4-chlorophenyI)-3,5kiimeaiyl-2-butanone. During the 



wo 02/076946 



PCT/EP02/03332 



-4- 

reaction for the first 12-20 hours, the temperature of the reaction solution is kept below 
75°C, preferably below 73^C. Then the reaction is heated to about 100^C for 2-4 hours, 
preferably 3 hours. The solvent is removed using a toluene - heptane mixture. Other 
solvent mixtures can be of an aromatic hydrocarbon solvent vrfth a lower aliphatic 
hydrocarbon (Ca-Cs) solvent. Aqueous workup followed by precipitation gives the free base. 
The salt fonns are made by standard procedures known to the skilled artisan, e.g. 6-(4- 
chlorophenyl)-7-(1 , 1 -dimethylethyl)-2,3-dihydro-2-thioxo-pyridoI2,3-dlpyrlmidine-4(1 H)-one 
is purified either as the potassium salt, followed by conversion to the free add fonn and 
recrystallization from ethanol and water or by isolating the crude free acid form followed by 
the recrystallization from ethanol and water. Compounds of formula i may be further 
derivatised to arrive at different compounds of formula I. 

Compounds of fomnula II may be prepared e.g. in a first step by Pd-catalyzed ar^atton of 
pinacolone with 4-bromochlorobenzene in toluene in the presence of sodium t-butoxide 
(1 .5-3.0 equivalents) to a ketone intemnediate. The Pd catalyst is Palladium acetate or other 
palladium catalysts, such as e.g. Pd2(dba)3. The sodium t-butoxide senses as a base, and 
other suitable bases such as lithium bis(trimethyl8ilyOamide, sodium bls(trimethylsilyl)amkle 
can be used. This reaction is conducted in a toluene solution. Other solvents can be THF, 
xylene. The reaction temperature Is at about 80-1 1 0^'C. The cmde product in toluene 
solution is used directly in the next step after extractive removal of palladium by treatment 
witfi an aqueous solution of L-cysteine and sodium fhiosulfate and azeotropic removal of 
water. Other methods which sen^e to remove the catalyst such as charcoal can also be 
employed. In a second step, the ketone Intemiediate is e.g. reacted wRh 
ATiAklimethylfonnamlde dimethyl acetal to prepare the enamlne intermediate, 2-(4* 
chlorophenyl)-1-(dimethylamInoHi4<limethyl-1-penten-3-one. This step takes place 
preferably in toluene, or another suitable aromatic or aliphatic hydrocarbon solvent, at reflux 
temperature. Compounds of formula 11 may be e.g. prepared as liiustrated in example 1 and 2. 

Starting oorripounds of f omnula ill are known or may be prepared from conresponding known 
compounds or may be e.g. prepared as illustrated In example 1 and 2. 

The compounds of the invention and their phannaceutically acceptable acid addition salts 
(hereinaften the agents of invention) have pharmacological acG% and are useful as 
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pharmaceuticals. In particular the agents of invention ate functional blockers of the human 
vanBlold receptor 1 (hVRI), 

Vanllloid receptor Interaction of the agents of invention may be demonstrated by their ability 
to block ion flow through vanillold receptor 1 1on channels, e.g. by measuring intracellular 
calcium levels by e.g. a fluorometric detemilnation of calcium with a caldum sensitive dye, 
wMwii w Mj uiw» • I i iaii7ui\/u, wi wy uv^toiiiiiiiuiy wa*upiaM9 UI \>yueiniuiniurti eniux, as 
demonstrated in accordance with the following test method. 

Fluorescence assay: Cultures of Chinese Hamster Ovary (CHO) cells expressing human 
vanillold receptor 1 ion channels are prepared according to standard protocols [Mclntyre et 
al., British Journal of Phannacology 132: 1084-1094 (2001)1. The activity of test compounds 
are Investigated using a fluorescence assay utilising calcium sensitive dyes to measure 
changes in [Ca^^i . The cells are plated at a density of 25.000 per well on 96 well Costar 
black, clear bottomed plates cultured at 37°C In 5% CO2 In l\f1EM medium overnight. On the 
day of the assay, cells are incubated in either 2fiM f ura-2/AM or f ura-6F (Molecular 
Probes) made up In assay buffer [Hank's Balanced Salt Solutipn (HBSS, Invitrogen) 
containing lOmM N-2-(hydroxyethylplperazine-N42-^thanesulfonicacid^ (HEPES), pH 7.4] 
containing 0.01 % pluronic F-1 27 for 30mln at room temperature. After washing twice vWfli 
assay buffer 1 00//I assay buffer, or test compounds (range from 1ni\^ to 10//M final) where 
appropriate, are added to each well and the plate placed In a Molecular Devices Rexstatlon, 
The fluorescence is measured over 1min at 4s intervals using excitation wavelengths of 340 
and 380nm and emission of 520nm. Human vanilloid receptor 1 1on channels are stimulated 
by application of either the agonist capsaicin or low pH. At approximately 17s, 20//I of 
capsaicin made up at 6 fold the required final concentration were transfen-ed to the cells. 
For pH experiments, 100jt/l HBSS alone pH 7.4 (containing test compounds) is added to the 
cells and 20//I of 60mM 2-[N-morpholino]ethane sulfonic acid (MES) in HBSS transferred to 
the cells. The pH of this solution is adjusted such that it gives the desired pH when diluted 
1 :6. The ratio of fluorescence intensities following excitation at 340 and 380nm is 
calculated for each time point. The agonist-evoked response is calculated as the mean of 
the ratios in the four time-points following stimulation minus the basal ratio. 

The agents of invention in the above test effectively block Ca-uptake in the range from InM 
to10//M. 
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Activity specifically as analgesic agents may be demonstrated in accordance with standard test 
metliods, e.g. as described in tlie foilov^ng test. 

Test: Antl-hyperalgeslc effects in a model of neuropathic pain in the rat 

The agents of invention are potent and efficacious anti-hyperalgesic agents following oral 
administration in the following rat model of neuropathic pain. Peripheral neuropathy is 
induced by partial ligation of the left sciatic nen^e. Mechanical hyperalgesia is assessed 
from paw withdrawal thresholds measured on the Ipsilateral (ligated) and contralateral (non- 
ligated) hindpaws using standard paw pressure methods. Drug effects are studied 11-15 
days post ligation. The mean paw withdrawal threshold ± s.e.m. for the left (ligated) paw is 
compared to that of the right (non-ligated) paw. 

The agents of invention are administered, e.g, orally in 20 % cremophor/water In a volume 
of 1 ml. The post-drug percentage hyperalgesia values are obtained by comparison to the 
pre-drug value for the right (non-ligated) paw; this enables a true measure of the reduction 
In hyperalgesia to be obtained without the added complication of any drug effects on the 
right paw. Single oral administration of the agents of invention.produces a highly effective 
reversal of mechanical hyperalgesia In the partially denenmted rat hind paw. The agents of 
invention produce a reversal of mechanical hyperalgesia at 0.1-100 mg/kg and show a rapid 
onset of activity with a long duration of acfiort. 

The agents of invention are accordingly useful as vanHIoid receptor blockers, e.g. In the 
treatment of diseases and conditions in whibh vanilloid receptor acBvation plays a role or Is 
implicated. Such conditions include in particular pain, e.g. bone and Joint pain (osteoarthritis), 
cancer pain, myofascial pain (muscular injury, fibromyalgia) and perioperative pain (general 
surgery, gynecologic surgery). 

The agents of invention are parflculariy useful In the treatmentor prevenfion of chronic pain, 
especially inflammatory, e.g. chronic inflammatory pain, inflammatory diseases for example 
inflammatory ainvays disease, 6.g. (Chronic Obstructive Pulmonary Disease) COPD, or in 
asthma, cough, urinary Incontinence, migraine, visceral disorders (e.g. inflammatory bowel 
disease), riiinrtis, cystitis, e.g. interstitial cystitis, pancreatitis, uveitis, inflammatory skin 
disorders and rtieumatold arthritis. 
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The agents of invention are thus useful as vanilioid receptor antagonists, e.g. for the treatment 
of pain of various genesis or aetioiogy and as anti-inflammatory and/or anti-oedemio agents for 
the treatment of inflammatory reactions, diseases or conditions, as weli as for the treatment of 
ailergic responses. Having regard to their analgesic/anti-inflammatory profile they are useful for 
the treatment of inflammatory pa'm, for the treatment of hyperalgesia and, in particular, for the 
treatment of severe chronic paia They are, for example, useful for the treatment of pain, 
inflammation and/or oedema consequential to trauma, e.g. associated with bums, sprains, 
fracture or the like, subsequent to surgical intenrention, e.g. as postoperative analgesics, as well 
as for the treatment of Inflammatory pain of diverse genesis, e.g. for the treatment of osteo and 
rheumatoid arthritis and rtieumatic disease, teno-synovitis and gout They are further suitable as. 
analgesfcsforthe treatment of pain associated with, e.g.,angina, menstruation or cancer. As 
anti-inflammatory/anti-oedema agents, they are further useful, e.g., for the treatment of 
inflammatory sidn disorders, for example psoriasis and eczema 

As vanilioid receptor blockers, the agents of invention ars also useful as smooth muscle 
relaxants, e.g. for the treatment of spasm of the gastro-intestinal tract or uterus, e.g. in the 
therapy of Crohn's disease, ulcerative colitis or pancreatitis. 

The agents of invention are in particular useful as agents for the therapy of ainways 
hyperreactivity and for the treatment of inflammatory events associated v\atii ainvays disease, in 
particular astiima. In addition, the agents of invention may, for example, be used for tiie control, 
restriction or reversal of ainAays hypemeactivity in asthma. 

Inflammatory or obstructive ainways diseases to which the present Invention is applicable include 
astiima of whatever type or genesis including botii intrinsic and, especially, extrinsic astiima. 
Thus, the agents of Invention are useful for ttie treatment of allergic asthma, as well as, for 
example, exercise induced asthma, occupational astiima, asthma induced following bacterial 
infection, other non-allergic asthmas and "wheezy-infant syndrome". 

Efficacy In tiie treatment of asthma will be evidenced by reduced frequency or severity of 
symptomatic attack, e.g. of acute asthmatic or bronchoconstrictor attack and by reduced 
requirement for other, symptomatic tiierapy, for example anfi-inflammatoiy (e.g. corticosteroid) or 
bronchodilator (e.g. p2 adrenergic) therapy. 
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Inflammatory or obstructive airways diseases to which the present invention is applicable further 
include pneumoconiosis (an inflammatory, commonly occupational, disease of the lungs, 
frequently accompanied by repeated inhalation of dusts) of whatever type or genesis, induding, 
for example, aluminosis, anthracosis, asbestosis, chalicosis, ptilosis, siderosis, silicosis, 
tabacosis and, in particular, byssinosis. 

Further Inflammatory or obstructive ainways diseases and conditions for which the agents of 
invention may be used include adult respiratory distress syndrome (ARDS), chronic obstructive 
pulmonary or ainvays disease (COPD or COAD), and bronchitis. The agents of invention may 
also be used for the treatment of allergic and vasomotor rhinitis. 

In addition to the foregoing the agents of Invention are also Indicated for use in the therapy of 
septic shock, e.g. as antt-hypovolaemic and/or anti-hypotensive agents, In the treatment of 
inflammatory bowel disease cerebral oedema, headache, migraine and inflammatory skin 
disease such as eczema and psoriasis, and Inflammatory disorders of the gut, e.g. Initable 
bowel syndrome, Crohn's disease, ulcerative colitis, cystitis, e.g. interstitial cystitis, nephritis, 
uveitis. 

The agents of ttie Invention can be administered in Jdvo elttier alone or in combination with 
oflier phannaceutlcal agents effective In the treatment of diseases and conditions in which 
vanlllold receptor activation plays a role or Is ImpDcated Including cyclooxygenase-2 (COX-2) 
inhibitors, such as specific CX)X-2 Inhibitors (e.g. celecoxib and rofecoxlb) and nonsteroidal 
anti-Inflammatory drugs (NSAIDs) (e.g. acetylsallcylic acid, Propionic acid derivatives), 
tricyclic antidepressants (e.g. Anaf ranii®, Asendin®, Aventy®, Elavil®, Endep®, Norfrani®, 
Norpramin®, Pamelor®, SInequan®, Surmonti®, TIpramlne®, Tofranil®, VIvactil®, Tofranii- 
Piyi®), anticonvulsants (e.g. carbamazeplne, oxcarbazepine, gabapentin), bradykinin B1 or 
B2 antagonists and GABAb agonists (e.g. L-bacIofen). 

The phamrtaceutical compositions for separate administration of tiie combination partners 
and for tiie administration in a fixed combination, i.e. a single galenical composition 
comprising at least two combination partners, according to tiie invention can be prepared In 
a manner known per se and are those suitable for enteral, such as oral or rectal, and 
parenteral administration to mammals, Including man, comprising a ttierapeutically effective 
amount of at least one pharmacologically active combination partner alone or in 
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combination with one or more pharmaceutically acceptable carries, especially suitable for 
enteral or parenteral application. 

For the above Indications the appropriate dosage of the agents of Invention will, of course, vary 
depending upon, for example, the host, the mode of adrrtnistration and the nature and severity 
of the condition being treated as well as the relative potency of the particular agent of Invention 

Amnlnx/nrl Pnr OYamnlo ¥nt> amnnnt* aMhta onAnf rr%ntttM<4 »Mn«» »i«r»«.««»«t».^ ..^ ai. . i *_ . * 

1— • ——...J-.-', M.*^ «Mi«wMiik wi MWNv«ii# M^wiib iwviviiiou iiiuy U9 uoioiiiiiiiou Ull II i8 uaSIS OT 

Imown in \^tro and In vivo techniques, detenrnining how long a partlculs^ 
concentration in the blood plasma nemains at an acceptable level for a therapeutic effect. In 
general, satisfactory results in animals are indicated to be obtained at daily dosages of f lom 
about 0.01 to about 20.0 mg/kg p.o. In humans, an indicated dally dosage is In the range of from 
about 0.7 to about 1400mg/day p.o., e.g. from about 50 to 200 mg, conveniently administered 
once or in divided doses up to 4 x per day or in sustained release f onm. Oral dosage forrns 
accordingly suitably comprise from about 0.2 or 2.0 to iabout 700 or 1400 mg agent of invention 
admixed with an appropriate phamf)aceutically acceptable dil^^^^^ 

The agents of Invention may aitematively be administered ag. topically In the form of a cream, 
gel or the like for example for the treatment of conditions of the sl«i as hereinbefore described 
or by inhalation, e.g. in diy powder fomi, for example for the treatment of asthma. 

Examples for oomposifions comprising the agents of Invention Include, e.g. a solid dispersion, an 
aqueous solution, e.g. containing a solubilising agent, e.g. (ydodexlrin, a microemulsloh and a 
suspension of, e.g. a micronlzed hydrochloride salt of a compound of formula I In, e.g. aqueous 
methyl cellulose In the range of from 0.1 to 1 %, e.g. 0.5 %. The composition may be buffered 
to, e.g. a pH in the range of from 3£ to 9.5, e.g. to pH 4.5, by a suitable buffer, e.g. malic acid. 

The agents of Invention are also useful as research chemicals. 

in accordance with the foregoing the present invention also provides: 



(1) A compound of formula I in free base or pharmaceutically acceptable acid addition salt form 
for use as a vanllloid receptor blocker, for example for use In any of the particular indications 
hereinbefore set forth; 
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(2) A pharmaceutical composition comprising a compound of formula I in free base or 
pliarmaceutically acceptable acid addition salt fomi as under (1) as active ingredient together 
with a pharmaceutically acceptable diluent or carrier therefore; 

(2') A compound of fonmula I In free base or pharmaceutically acceptable add addition salt fomi 
for the treatment or prevention of a disease or condition In whidi vanillold receptor plays a role 
or is implicated comprising a compound of formula I and a carrier. 

(3) A method for the treatment of any of particular indication hereinbefore set forth in a subject in 
need thereof which comprises administering an effective amount of a compound of formula 1 in 
free base or phanrnaceutically acceptable acM addition salt fbnfn 

(3*) A method for treating or preventing a disease or condition in which vanilloid receptor plays a 
role or is implicated comprising administering to a mammal in need thereof a therapeutically 
effective amount of a compound of formula I in free base or pharmaceutically acceptable add 
addition salt form. 

(4) Use of a compound of fomnuia I in free base or pharmaosuticaiiy acceptable add addition 
salt fomi for tiie rnanuf acture of a medicament for tiie treatment or prevention of a disease 
or condition in which activity of vanillold receptor plays a role or is implicated; 

(5) A process for the preparation of a compound of fomnuia I in free base or phanriaceuficaliy 
acceptable add addition salt fomi as under (1); 

(6) A method as defined above comprising co-administration, e.g. concomitantly or in 
sequence, of a ttierapeutically effective amount of a vanilloid receptor antegonist, e.g. a 
compound of formula I In free base or pharmaceutically acceptable add addition salt form and a 
second drug substance, sedd second drug substance biding for example for use in any of tiie 
particular indications hereinbefore set fortti; 

(7) A combination comprising a therapeutically effective amount of a compound of formula I 
in free base or phamiaceutically acceptable add addition salt form and a second drug 
substance, said second drug substance being for example for use in any of ttie particular 
Indications hereinbefore set fortii. 
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The preferred compound of formula I is the 7-.tert.-butyl-6-(4-chlorophenyl)-2-thioxo-2,3- 
dihydrD-1.H.-pyrido[2,3-.d.]-pyrimidin-4-one (example 2). This compound Is a potent vanilloid 
receptor 1 (VRI) ion channel blocker in vitro (ICa for human VR1 in the fluorescence assay = 
65.1 nM; for rat VRI = 19:2 nM). In the above-mentioned neuropathic pain model In the rat, 
it dose-dependently reduces paw withdrawal thresholds for at least 6h when administering 
as a single doss at 0.3-30iTiy/Rg P.O. after the esiabilshment of h 

The following examples illustrate the invention. 
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In the examples the following abbreviations are used: DMF: dimethyl fonnamide; RT: room 
temperature; THF: tetrahydrofuran; LCMS: Liquid Chromotagrophy mass spectrometry 

Example 1 : Preparation of 6-benzyl-7-!sopropyM .H.-pyrido[2|3*.d.]pyrimidine-2,4« 
dione 

(a) Lithium chloride (27 mmol) and copper (I) chloride (13.46 mmol) are weighed into a 
flame dried 250 mL round-bottomed flask fitted with low temperature thennometer. Dry THF 
(50 mL) Is added and the mixture stirred at RT for 1 h to give a cloudy yellow-green solution. 
This is cooled to -55^0 and Isopropylmagnesium chloride (6.75 mL of a 2 M solution in 
THF, 13.5 mmol) is added. After 15 min hydrocinnamoyi chloride (13.46 mmol) is added 
quickly at -eo^C and the mixture allowed to wamn slowly to RT ovemight. The mixture is 
quenched with water (100 mL) and 35% ammonium hydroxide (20 mL) is added. The mix- 
ture is stinBd at RT for 1 h and then extracted with diethyl ether (3x50 mL). The combined 
ether extracts are washed with saturated brine (50 mL), dried (MgS04), filtered and eva- 
porated under reduced pressure to give 4-methyl-1 -phenyl-pentan-3-one. 

(b) 4-Methyl-1 -phenyl-pentan-3-one (10.2 mmol) and tert.-butoxybis-(dimethylamino)- 
methane (16 mmol) are mixed and heated together at IIO^C for 17h. Excess reagent is 
removed under reduced pressure to give (E/Z)-2-ben2yl-1-dimethylamfno-4-methyl-pent-1- 
en-3-one. 

(b) (E/Z)-2-Benzyl-1-dimethylamino-4-methyl-pent-1-en-3-one (8,66mmol) and 4-amlho-2,6- 
dihydroxypyrimldine (10.7mmol) are mixed in ethanol (10 mL) and 10% aqueous acetic add 
(90 mL). The mixture is heated at 120% under an atmosphere of dry nitrogen for 18h, 
cooled to RT and the colouriess solid formed is recovered by filtration. Recrystalllsation from 
10% glacial acetic acid in Isopropanoi gives 6-ben2yi-7-isopropyl-1 .H.-pyrido[2,3-.dJpyrimi- 
dine-2,4-dione. LCMS: iVIH+ 296; >97% pure at 214 and 254nm, Retention time = 5,72min. 

Example 2: Preparation of 7-.tert.-butyl-6-<4-chlorophenyl)-24hloxo-2|3-dlhydro-1 .H.<* 
pyricio[2,3-.d.]-pyrimid!n-4-one 

(a) 4-Chlorobenzyl bromide (0.1 mol) and dry diethyl ether (200 mL) are placed in a flame- 
dried, 2-neoked round bottomed flask at ITT. The solution is stirred under an indrt atmo- 
sphere white magnesium turnings (0.1 mol) are added portionwise. Trimethylacetonitrile 
(0.1 mol) Is then added, followed by dry m-xylene (100 mL). The reaction Is stinred at RT for 
1 h and then the diethyl ether is distilled off (oil bath temp. 130%). A further porHon of tri- 
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methylacetonitrile (5 mL) is added and the resulting suspension is heated at reflux overnight 
under an atmosphere of dry nitrogen. The reaction mixture is cooled to O^C and a solution 
of concentrated hydrochloric acid (22 mL) in water (40 mL) is added slowly. The resulting 
solid is filtered off and dried under vacuum to give 1-{4-chlorobenzyl)-2,2-dimethyl-propy|- 
ideneamine hydrochloride. 

(b) 1-(4-Chloroben2yi)-2,2-dlmethyl-propylideneamine hydrochloride (61 mmol) is suspen- 
ded in 2 IS! anueniiR hvrirnrhlnrin anirl (0(\r\ ml \ anH haatari at r^n,*^ t^^w nu tu^ .^^..w 

— ^— ..r ..,m^f tiwMtww iwi I lie i^ouiujiy 

biphasic mbclure is cooled to RT, extracted vrtth dichloromethane (3x) and the combined 
DCM extracts dried (MgSO*) and evaporated under reduced pressure to give 1-(4-cf)ioix)- 
pheriyl)-3,3-dimetiiyM)utan-2-one. 

(c) 1 -(4-Ciilorophenyl>3,3-dimelhyi-butan-2-one (30 mmol) and tert-butoxybi8-(dlmetiiyl- 
amino)metliane (31.5 mmol) are heated together at reflux overnight. The reaction mbrture Is 
then cooled to RT and the excess tert-butoxybls(dlmethylamlno)methane removed under 
reduced pressure to give 2-(4KJhlorophenyl)-1-dimetfiylamino^,4-dimethyl-pent-1-en-3-one. 

(d) 2-(4-Chlorophenyl)-1-dlmettiylamino-4,4-dimethyl-pent-1^n-3-one (30 mmol) is 
dissolved In ethanol (20 mL) and added dropvn'se to a stirred slurry of 4-amlno-6-hydroxy-2- 
mercaptopyrimidlne monohydrate (31.5 mmol) in 10 % aqueous acetic acid (200 mL). The 
mixture is then heated at reflux temperature overnight. The cwidenser is then removed and 
the ethanol allowed to boil off over 2 h. The reaction mixture is cooled to RT and the solid 
that has formed is recovered by filtration and washed with ice-cold water. The solid is then 
dissolved In methanol, filtered to remove unwanted by-product and the methanol solution 
concentrated under reduced pressure to Induce crystallisation. The crystals formed are 
collected and dissolved in diethyl ether, filtered to remove insoluble by-product and evapo- 
rated to dryness. The resulting solid is dried under vacuum for 3 days to give 7-.tert-butyl-6- 
(4-chlorophenyl)-2-thloxo-2,3-dihydro-1 .H.-pyridoI2.3-.d.J-pyrimidin-4-one. Retention 7.25 
min [Phenomenex C18 R HPLC analytical column, 30 mm x 4.6 mm, gradient 90:10 to 0:100 
(water + 0.1 % TFA:IVIeCN) over 1 0 min]; NIVIR d6-DMS0 (400MHz, referenced to residual 
DIWSO at 62.5) 5 1.17 (s. 9H). 7.37 (d. 2H). 7.5 (d. 2H). 7.75 (s. 1H). 12.56 (s. 1H). 13.07 (s. 
1H)[M+H]+ 346/348. 

or alternatively: 

(a') A 5 L, 4-necked, round-bottomed flasl<, equipped with a mechanical stirrer, digital 
themiometer, addition funnel, heating mantle and a condenser with nitrogen inlet-outlet, is 
charged with 100.0 g of sodium f-butoxide and 300 mL of dry toluene. The mixture is stirred 
at 23-27°C and added to a solution of 1 .48 g of palladium acetate and 125.0 g of 
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4-bromochloroben2ene in 850 mL of dry toluene. The mixture is heated to a temperature at 
95-100**C using a heating mantle temperature set at about 95-1 25°C over a period of 
40 minutes. A solution of 98.1 g of pinacolone in 300 mL of toluene is added over a period 
of 45 minutes to 1 hour while maintaining the intemal temperature at 95-1 00*^0. The mixture 
is stirred for an additional 9 hours, then cooled to an intemal temperature at 23-25°C over a 
period of 30 minutes. Six hundred (600) g of 15% ammonium chloride solution is added 
over a period of 10 minutes while maintaining the intemal temperature at 20-27''C. The 
mixture is stinred, the organic layer separated, and washed with 600 mL of saturated sodium 
chloride solution. The organic layer is charged Into a 5 L, 4-neclced, round-bottomed flask 
equipped with a mechanical stinrer, digital themnometer^ addition funnel, heating mantle and 
a condenser with nitrogen inlet-outlet, and a solution of 150.0 g of L-cysteine In 900 mL of 
water is added. The mixture Is heated to an Intemal temperature at 84-90*'C over a period of 
40 minutes to achieve reflux, then stimed for an additional 5 hours. After cooling, the 
aqueous layer is removed, and the organic layer filtered over a BQchner funnel containing a 
pad of 20.0 g of Celite. After washing the Celite pad with 200 mL of toluene, and sabring the 
filtrate, to the filtrate is added a solution of 75.0 g of L-cysteine and 2.5 g of sodium 
thiosulfate pentahydrate in 600 mL of water. The mixture is heated to an intemal 
temperature at 78-82**C. White solids fomied gradualiy. Tlie triphasic mixture is stirred at 
this temperature for an additional 5 hours, tiien cooled, and the organic layer is separated. 
The organic layer is Ifiltered over a pad of 20.0 g of Celite and the pad is washed with 200 
mL of toluene. The combined filtrates Is washed again wiUi 400 mL of saturated NaCI 
solution. Theorganic layer is filtered and concentrated to collect about 800 mL of solvent to 
afford about 1.0 L of cmde 1-(4-chlorophenyl)-3,3-dimetiiyl-2-butanone In toluene, which is 
used directly in the next step, theoretical Yield: 1 37.6 g (Pd 2 ppm). 
(b') A 3 L, 4-necked, round-bottomed flask, equipped with a mechanical stirrer, digital 
themnometer, reflux condenser, and nitrogen inlet-outlet, is charged with 953 g (1 .05 L) of a 
toluene solution containing l-(4-chIorophenyl)-3,3-dimethyl-2-butanone and 173 g (200 mL) 
of toluene; ttien add by pump 232 g (259 mL) of N,Aklimethylfomiamide dimethyl acetal. 
The solution is heated to an intemal temperature at 97*109*^0 (reflux) and stinred at tills 
temperature for 5 hours. One hundred (100) mL of solvent is distilled off over a period of 
0.5 hours. After distillation is stopped, the mixture is heated to an Intemal temperature at 
107-1 14°C (reflux). The mixture is stin-ed at tiiis temperature for an additional 1 hour. Three 
more distillations follow In a similar procedure. Then the reaction mixture is cooled to an 
internal temperature at 20-25°C over 1 hour, and stin^ed at this temperature for 1 hour, 



wo 02/076946 



PCT/EPp2/03332 



15- 



fittered over a pad of 70 g of Cellte and Ihe pad was washed with 300 mL of toluene. 
Rltrates are combined and concentrated under Aracuunti (30-80 ton-) at an internal 
temperature at 25-40"C (maximum jacket temperature 50»C) to coilect about 800 g or 
925 mL of solvent to afford 275 g of crude 2-(4-(rfilorophenyl)-1-(dlmetliylaminoK4. 
dlmetliyl-1 -pentene-S-one (Theoreticai yield: 173.6 g). Tlnis cnjde product is dissolved in 
440 mL (380 g) of toluene and the removal of excess A/,AAdimethylfomiamide dimethyl 

n<4 e\nor\ ■ u _ i 

— —J • " • •• ; ww.wuvrii vcul uD I iciu oi d'eo \j uiiuBi iiiuuQefi ana 

then used in the next step. 

(tf) A 3 L, 4-necked, rc>und-bottomed flask equipped with a mechanical stirrer, digital 
themrtometer, reflux condenser, nitrogen Inlet-outlet, and addition funnel is charged with 
84.3 g of 4-amino-6-hydroxy-2-mercaptopyrjmWlne monohydrate and 655 mL (687 g) of 
acetic add. The suspension is stined at an Internal temperature at 22-25''C for 30 ntfnutes. 
Six hundred fifty-five (655) g of a toluene solution of 2-(4-chlorophenyO-Hdlmethylamino)- 
4,4-dimeth)rt-1-pentene-8-one Is added over a period of 30 minutes while maintaining the 
internal temperature at 22-30»C (slightly exothemilc). The addition funnel is washed wBh 
100 mL of toluene in two equal portions of 50 mL each and added to the reaction mixture. 
The mixture Is heated to an internal temperature at 70 ±3^C, and stirred at this temperature 
for 15 hours. The mixture is then cooled and concentrated under vacuum (30-80 ton) at an 
Internal temperature at 25-40"C (external temperature 30-45»C) to collect about 980 g of 
solvent (batch volume about 300 mL). To the residue is added 1.6 L of toluene and the 
mixture is concentrated under vacuum (30-80 ton') at an Internal temperature at 25-40»C to 
collect 1250 g (1 .4 L) of solvent (batch volume about 400 mL). This is repeated. To the 
residue Is added 2.0 L of toluene, and the suspension stirred at an Intemal temperature at 
22-26»C for 30 minutes, then charged into a 1 2 L, 4-necked, round-bottomed flask, 
equipped with a mechanical stirrer, digital thermometer,^ reflux condenser, nitrogen Inlet- ' 
outlet, and addition funnel. The suspension Is diluted with 5.2 L of toluene. The mixture is 
heated to an Intemal temperature at QS-IOO^C (external temperature 100-120'C) over 
30 minutes and stinted vigorously at this temperature for 2 hours. Aftenvards, the mixture Is 
cooled and the solids collected by filtration, and the filter cake washed with 0.4 L of toluene. 
The combined filtrates are concentrated under vacuum (30-80 ton) to collect 5.5 L of 
solvent (batch volume about 1 .9 L). To the resulting mixture Is added 7.0 L of heptane over 
a period of 2 hours while maintaining the Intemal temperature at 20-25''C. After sbrring for 
8 hours the solids are collected, washed with 0.6 L of heptane and dried under vacuum at 
60-65»C to obtain 148 g of caide 7-.tert.-bulyl-6-(4-chlorophenyl)-2-thloxo-2,3-dlhydfo-1.H.- 
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pyrido[2,3-.d.>pyrimidin"4-one. A 12 L, 4-necked, round-bottomed flask, equipped with a 
mecinanical stirrer, digital thermometer, reflux condenser, nitrogen inlet-outlet, and addition 
funnel is charged with the 148 g of crude 7-,tert.-butyl-6-(4-chlorophenyl)-2-thioxo-2,3- 
dihydro-1.H.-pyrido[2,3-.d.]-pyrimidin-4-one from the preceding step and 5.18 L of ethyl 
alcohol, 200 proof. The suspension Is heated to an internal temperature at 76-80^C (reflux 
condition, external temperature 85-1 00°C) over 1 hour and stin-ed at this temperature for 2 
hours to get a clear solution. Tlie mixture is cooled to lO-TS^'C over 20 minutes and line- 
filtered by pressure and saved. The solution is added into a 12 L, 4''necked, round* 
bottomed flask, equipped with a mechanical stin-er, digital thennometer, reflux condenser, 
nitrogen inlet-outlet, and addition funnel, and heated to 76-80''C (reflux condition) over 30 
minutes 3.1 1 L of water is added (ratio of ethanol: water 1 .0:0.6 v/v) over a period of 1 .5 
hours while maintaining the internal temperature at 76-83°C (reflux condition, extemal 
temperature 90-1 15°C). To this Is added 0.09 g of pure 7-.terl.-butyI-6-(4-chlorophenyl)-2- 
thioxo-2,3-dihydro-1.H.-pyrido[2,3-.d.]-pyrimidin-4-one seeds in a mixture of 2 mL of water 
and 2 mL of ethanol at an internal temperature of 70-75**C. The reaction mixture is cooled, ^ 
(crystals come out at about es^'C) to 20-25''C over 2 hours and stirred at this temperature 
for 12 hours. The solids are collected by filtration over a polypropylene filter paper in a 
BQchner funnel with suction; the filter cake is washed with 0.6 L of a mixture of ethyl alcohol 
and water (1 :1 v/v) in two equal portions of 300 mL each. The solid Js dried under vacuum 
(10-20 torr) at 60-65'C with nitrogen bleeding until <0.5% LOD to obtain 96 g of 7-.terl.- 
butyl-6-(4-ohlorophenyl)-2-thloxo-2,3-dihydro-1*H.-pyrido[2,3-.d.]-pyrimldi^ 
Theoretical Yield: 224 g, Yield: 43% (over 3 steps). Purity: 98.4% (by HPLC Pd (0.02 ppm), 
toluene (0%). EtOH (0.01%), H2O (0.27%). 

In the following examples compounds of fomfiula I wherein and together are -NR^^- 
C(0)-NR^^-C(0)- and P? Is hydrogen are prepared analogously to the above Examples and 
exhibit the following characteildng data: 



NO. 


FT 








HPLC 

[retention time 
InMin] 


1.1 


phenyl 


ethyl 


H 


H 


7.19** 


1.2 


phenyl 


ethyl 


methyl 


H 


8.16** 


1.3 


CN 


teit-butyl 


H 


H 


7.01** 


1.4 


4-methylphenyt 


tert.-butyl 


H 


H 


6.35*** 
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1.5 


phenyl 


tert.-butyl 


H 


H 


5.9* 



*LC^-Kingsorb3mic7onC1Bi»tuma 301^^ 
•* HPlXJ-Systent Cc)»urm: MercdcUChro^^ 
BlnlOrhin 

*** Phenomenex C1 8 R HPLC analytical cduma 30 mm x 4.6 mm, gradient 90:10 to ai 00 (water + 0.1 % TFAd\4eCN) over 10 min 
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C(S)-NH-C(0)- and is hydrogen are prepared analogously to the above Examples and 
exhibit the following characterizing data: 



NO. 






HPLCfrelenticn 
tImeinMlnjOr 

melting data 

(inl 


NMR(DMSO)orMSdata 


2.1 


phenyl 


ethyl 


7.65" 




2J2 


phenyl 


tert-butyl 


6.6* 


1.17 (9H.S). 7.31 (2H. 
fn), 7.43 (3H, m), 7.72 
(1H,s),12.5(0.3H- 
partially exchanged, br s), 
13.0 {0.3H -partially 
exchanged, br s) 


^3 


4-metbylphenyl 


tert.-butyl 


7.15*- 


1.16 (9H.S), 2.37 {3H,s), 
7.18 {2H,d, J = 8.0Hz). 
7.24 (2H. d, J = 8.0Hz). 
7.70 (1H, 8), 12.5(0.8H- 
partially exchanged, br s), 
13.1 (0.8H -partially 
exchanged, br s) 


2.4 


4-bn)mophenyl 


teit-butyl 


7.23*** 


1.16 (9H.S), 7.29 (2H, d, 
J = 8.3Hz),7.63(2H, d,J 
» 8.3Hz), 7.74 (1H.S), 
12.6 {0.8H -partially 
exchanged, brs), 13.1 
(0.8H -partially 
exchanged, brs) 


2.5 


phenyl 


cycloptopyl 


5.89*** 


1.03 (2H,m), 1.17 (2H. 
m), 2.10 (1H, m),7.52 
(5H,m).7.94(1H,s), 
12.5 (0.8H -partially 
exchanged, brs), 12.9 
(0.8H -partially 
exchanged, br s) 


2.6 


4-chlorophenyl 


isopropyl 


6.8* 


1.16 (6H, d. J = 6.7Hz), 
3.14 (1H, m),7.42(2H, d. 
J = 8.4Hz), 7.56 (2H, d, J 
= 8.4Hz), 7.96 (1H, 8), 
12.6 (0.4H -partially 
exchanged, br s). 13.1 
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(0.4H -partially 
exchanaed, brs) 


2.7 


4-tnTiuorom6inyipn8nyi 


len.-Dutyi 


^ Ail*** 

7.24 


[M+H]+ = 346/348 


2.8 


4-methoxyphenyl 


ien.-*Dutyi 


0 CM* 

6.5 


1.17(9H, s), 3.81 (3H, s), 
6.99 (2H, d. J = 8.7H2), 
7.22 (2H. d,J = 8.7H2), 
7.71 (1H.S). 12.6(0.2H- 
partialiy exchanged, br s), 

exchanaed, br s) 


2.9 


4-fluorophenyl 


teit-butyl 




1.19 (9H,s), 7.29 (2H, 
m), 7.40 (2H, m), 7.76 
(1H.8):rM-Hr =328 


2.10 


2-chlorophenyl 


tert.-butyl 


6.90*** 




2.11 


4-hydroxyphenyl 


tert.-butyl 


5.25* 




2.12 


phenyl 


methyl 


274-275''C 




2.13 


3-chlorophenyl 


tert.-butyl 


7.07**^ 


[M+H]-i- = 380 


2.14 


4-tert.-butylphenyl 


tert.-butyl 


8.36*** 




2.15 


3-methoxyphenyl 


tert.-butyl 


6.5* 




2.16 

» 1 iio 


4-fluoroph0nyl 


isopropyi 




1.17 (6H, d). 3.16 (1H, 
m), 7.33 (2H, m), 7.45 
(2H,m),7.96{1H.8);[M- 
H]- = 314 



• UiMS - Kingso* 3 micron C18 ctJtu^ 



HPU>Systare CdumniMerckUChrosph^ 
BbilOrrtn 
PhenomeneKCIS R HPLCenalytk»f 



in the following examples compounds of f omiula I are prepared as described above by a 
variety of transfonnations and exhibit the following characterizing data: 



No. 


and together 




R' 


R^. 


MS data 


Melting 
datan 


3.1 


-N=C(CI)-N=C(CI)- 


H 


phenyl 


tert.-butyl 


EI-MS: [IVI-H]* 
s 330. 332 


135-136 


3.2 


-NH-C(0)-N=C(CI)- 


H 


phenyl 


tert.-biityl 


EI-MS: [M-H]* 
= 312 


176-179 


3.3 


-NH-C(0)-N=C(OCHa)- 


H 


phenyl 


tert.-butyl 


ES-MS: [M-Hf 
= 308 


254-256 

(hydrochlor 

ide) 


3.4 


-NH-C(SCH3)=N-C(0)- 


H 


phenyl 


tert.-butyl 


ES-MS: [M-H]- 
= 324 


>250 


3.5 


-N=C(C0-NH-C(O)- 

■ 


H 


phenyl 


tert.-butyl 


ES-MS: [M-HK 
= 312;ES+MS: 
rMHl+ =314 
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3.6 


-N=C(NH2)-NH-C(0)- 


H 


phenyl 


tert.-butyl 


ES-MS: [M-Hr 
-293 


amorphous 
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Claims 

1. A compound of fonnula I 




(I) 



wherein 

and together are -NH-C(SR')=N-C(0)-, -NR'-C(R')=N-C(0)-, -N=C(SR^-NR^'-C(0)-, - 
NR".X-NR'^C(OK -NH-X-NH-, -NH-X-N=C(R^V, -NH-X-NH-CHr, -N=i-NH-. -N=Z-NH- 
CHr, -N=Z-NH-C(0)- and -N=Z-N=C(R'V, wherein X is C(0), C(S) or C(0)-C(0); Z is N 
or CR'^ R® is Ci-C4ailcj^; R'' and R* are each independently hydrogen, Ci-C4aliqrt, Cr 
CBcycloall<yi or form together with the adjacent atoms a 5 or 6 membered heterocydic 
ring; ff and R" together are Ct-C4all<yl; R" is hydrogen; Ci-C4all<yl; Ci-C^alltyl 
sui>stituted by C(0}0Ci-C4ali<yl; or phenyl sul)stituted by Ci-C4ail<yi; R^' is hydrogen, 
NH2; Ci-C4alkyl; or phenyl substituted by Ci-C4all<yl; R^' is hydrogen, halogen, NHj or 
Ci-C4alkoxy; R" is hydrogen, hydroxy, halogen, NH2, Ci-C4all«yl or Ci-C4alicoxy; and R" 
Is hydrogen, halogen, Ci-C4all(yl, Ci-C4alkoxy or SCHsC(0)0C(CHs)3; 

R' Is hydrogen; OH; CNiCi-CealkyI; phenyl; or C(0)0Ci-C4alkyl; 

R* Is hydrogen; halogen; NH2; CN; Ci-CealkyI; Ci-CealkyI substituted by OH; phenyl; 
phenyl substituted by OH, halogen, Ci-CsalkyI, Ci-CehaloalkyI or Ci-Csailtoxy; benzyl; 
benzoyl substituted by OH; or C(0}0CrC6ali^; 5 or 6 membered aromatic or aliphatic 
heterocyclic ring; 

R* Is hydrogen; OH; NHz; halogen; d-Ceaikyl; Ci-CealkyI substituted by halobenzyl; 

Ca-Cecycloalkyl; phenyl; pyridinyl; NHCi-C4aikyl; or N=CHN(Ci-C4alky02; 
with the proviso that compounds of fonnula I are not pyrido[3,2-d]pyrimldine-2,4(1 H,3H)- 

dione and 6-chloro-2-methyl-4-oxo-pyrido[3,2-d]pyrimldine; 
In free base or acid addition salt fomo. 

2. A compound of fonnula i which is 7-.tert.-butyl-6-(4-chlorophenyl)-2-thioxo-2,3- 
dihydro-1 .H.-pyridoI2,3-.d.]-pyrimidln-4-one in free base or acid addition salt fonn. 



3. A process for the preparation of a compound of fonnula I as defined in claim 1 , or a 
salt thereof, comprising the step of 
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reacting a compound of fonnula II 




(11) 



wherein R^, and R^ have the above meanings; 



with a compound of formula III 



i, 



(HI) 



wherein R^ and R^ have the above meanings; 

and recovering the obtained compound, in free base or in acid addition salt forni. 

4. A compound of claim 1 in free base or phannaceutically acceptable acid addition salt 
fomn, for use as a phamiaceutical. . 

5. A compound of claim 1 in free base or phannaceutically acceptable acid addition salt 
fomi, for use in the treatment or prevention of a disease or condition in which vanilloid 
receptor activation plays a role or is implicated. 

6. A pharmaceutical composition comprising a compound of claim 1 in free base or 
phamiaceutlcally acceptable acid addition salt form, in association with a phamiaceutical 
carrier or diluent 

7. The use of a compound of claim 1 1n free base or phamiaceutically acceptable acid 
additfon salt fomi, as a phamiaceutical for the treatment or prevention of a disease or 
condition In v^ich vanillofd receptor activation plays a role or is implicated. 

8. The use of a compound of claim 1 in free base or pharmaceutlcally acceptable acid 
addition salt fomn, for the manufacture of a medicament for the treatment or prevention of a 
disease or condition in which vanilloid receptor activation plays a role or is unr^licated. 
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9. A method for treating or preventing a disease or condition in wliich vaniilold receptor 
activation plays a role or is implicated comprising administering to a mammal in need tfiereof a 
therapeutically effective amount of a compound of daim 1 in free base or pharmaceutically 
acceptable add addition salt form* 

10. The process of making 7-.tert.-butyl-6-(4-chlorophenyl)-2-thioxo-2,3-dihydro-1 .H.- 
pyrido[2,3-.d.]"pyrimidfn-4-one or a salt thereof, comprising the steps of: 

i) preparing the compound 1-(4-chlorophenyl)-3,3-dimethyl-2-butanone by Pd-catalyzed 
arylation of pinacolone with 4-bromochlorobenzene In toluene In the presence of sodium t- 
butoxide; followed by treatment of the resulting intermediate with an aqueous solution of L- 
cysteine and sodium thiosulfate and azeotropic removal of water to produce the 
Intemnedlate 2-(4-chlorophenyl)-1-(cllmethylamlno)-4,4-dImethyl-1-penten-3-one; which Is 
then treated 

ii) with At Akiimethylformamide dimethyl acetal and then 

iii) reacting the intennediate 2-(4-chlorophenyl)-1-(dimethyiamino)-4,4-dimethyl-1-penten-3- 
one with 4-aminO"6-hydroxy-2-mercaptopyrimidine monqhydrate in toluene and acetic acid 
at 70X for 15 hours, then at 100*^0 for 2 hours; 

and purifying and recovering the obtained compound, in free base or in acid addition salt 
form. 

11. The process of making 7-.tert.-butyl-6-(4-chlorophenyl)-2-thloxo-2,3-dihydro-1 .H.- 
pyridoI2,3-.d.]-pyrimidin-4-one or a salt thereof, by reacting the intemiediate 2-(4- 
chlorophenyl)-1-(dimethylamlno)-4,4-dimethyl-1-penten-3-one with 4-amino-6-hydroxy-2- 
mercaptopyrimidine monohydrate In toluene and acetic acid at 70''C for 15 hours, then at 
1 0O^'C for 2 hours, and purifying and Isolating the desired final product 

12. A combination which comprises (a) a therapeutically effective amount of a compound of 
claim 1 1n free base or pharmaceutically acceptable acid salt fomn and (b) a second dmg 
substance, said second drug substance being for example for use in the treatment and 
prevention of chronic pain, osteo and riieumatold arthritis, teno-synovitis and gout, wherein the 
active ingredients are present in each case in free fomi or in the fomn of a phamnaceutically 
acceptable salt, and optionally at least one pharmaceutically acceptable carrier, for 
simultaneous, separate or sequential use. 



